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IH-JERPHS'IED lUSTIiUQ'JIQH GOIE Qy TS-l MI'J OS II QOMPUIER 
(See definition of symbols in Table X) 

Definition 



M(^'[E^.)'-*N(al+2i) 



Instr/^ 


Decimal 


Meaning 







(undefined instruction) 


its al+c 


1 


(cycle) transfer N(MSA) into 
(al+2i,al+2i+l) 


iex al+c 


2 


(cycle) exchange 


ica al+c 


3 


(cycle) clear MM; add N(al+2i) 


ics al+c 


h 


(cycle) clear MHA; subtract 
lT(al+2i) 


iad al+c 


5 


(cycle) add 


isu al+c 


6 


(cycle) subtract 


imr al+c 


7 


(cycle) multiply and roundoff 


idv al+c 


3 


(cycle) divide 


isp al+c 


9 


(cycle) transfer of control 


isc J** 


10 


£elect ^counter 


icr m** 


11 


cycle reset 


ict al 


12 


cycle count 



iat al 13 add and ^transfer 

iti al 14 ^transfer _index digits 

sp al 15 transfer of control 

ici m** 16 _cycle _increase 

icd m** 17 sycle decrease 

icx al 13 cycle exchange 

ita al 19 ^transfer address 



icp al 20 conditionally transfer control 

(c,onditional ^^o^t:qxx) 



Iran^fer ir(MIU) into (al,al+l) 

exchange IJr(MHA) with I(al) 

^lear MEA; add N(al) 

jolear MBA; subtract H(al) 

add 

subtract 

multiply and r^oundoff 

diTide 

transfer control 

30-31 (undefined instructions) 



*its al 


21 


*iex al 


22 


*ica al 


23 


*ics al 


24 


*iad al 


25 


*isu al 


26 


*imr al 


27 


*idv al 


28 


isp al 


29 



N(mA)<^-^l(al+2i) 
l!f(al+2i) — ->-H(MBA) 
-N(al+2i) — >U(MaA) 



E 



B 



# 



D' 

D' 

D'.JC 
G« ,DSB 



A 



a, J 



N(MHA)+U(al+2i) — *l!l(FmA) 

H(iyiIlA)-.l!T(al+2i) — >]!T(MHA) 

]:T(t'IHA)x]T(al+2i ) — >1T(MHA) 

IJr(MHA)fl\r(al+2i) — >]^(lyIRA) 

take the next instruction from 

reg.(al+i) and continue from 

there 

select cycle count line j 

set i=+0, n«m 

increase i by 1 ; if |ijji|n|>reset 

i-s+O and take next instruction 

in seq.uence;if jij<|n|take next 

instruction from register al 

add G( index reg.) to the 0(al) 

and store the result in index 

register and register al I 

transfer jhe right 11 digits 

of the index reg. into the right 

11 digits of register al I 

take the next instr. from reg. al 

and continue from there in unin- 

terpretive mode(spO stops computer) B 

increase contents of index 

register \ij m 

decrease contents of index 

register by m 

exchange C( index reg.) with 

0(al) and exchange C( criterion 

register) with G(al+l) 

replace the address section of the 

instruction in register al with the 

address that is one more than the 

address of the register containing 

the last isp Cor i np with IT(MHA)neg.) 

take the next instruction from reg. 

al and continue from there, if l(MHA) 

is neg. ; if N(MHA) is pos. take next 

instruction in seq.uence B 

N(MaA) — >IT(al) B 

I(MHA)«— >H(al) B 

lT(al)--+II(|faA) 

--N(al) — >lf(MHA) 

H(MEA) +H(al ) — >I( J^ISA) 

ir(lfflA)-N(al)-— ^l^B^mA) 

l(imA)x!^(al )— ^I(MRA) 

l(MHA)fN(al) — >l(lfflA) 

take the next instr. from reg< 

al and continue from there 



G 



H 



D,L 
D.Ii 

0,D,K 



B 



E 



Pa-c-e 



* The ouffer letter "b"' nay be used v/ith these inGtructions qnly.. 
**m and j are "oositiYe integers less than 2,0^S. 

# Consult Alarm Table in tills memo. 
fi=FoT OutDul; Instr-Qctions see Table III. 



Table I - HSriFITION OF SYI4B0LS 



Symhol Meaning; 

IvIHA mnltiple rej-^ister a.c:;mT:ui.:inor 

al let al represent any floating address, aosolute advire^s or baffcr adlrjas 

¥(Kiiii,) the rmuiber in the Kiia. "before the instruction is obeyed 

H(al) the nuinber stored in registers al and al+1 "before the instruction is obeyed 

C( c o » ) contents of ... 

i G( index register) 

i. . ne\n,' G( index register) 

n G(criterlQ:;i register) 

S(al+2i) the nmnber stored in registers al+2i and al+2i+l before 
the instruction is obeyed 

^ replaces 

clear. « . set the contents of ... to zero 

Buffer olock of three registers containing numbers in same forirt as in WRA 



Table^ 11 ,r A^A ^'l;^ (G',D* are same as 3, D except tliat al+c replaces al) 

Check ^Qrder ^ Alaros 

(A) Counter not provided for oy the PA is selected (thi;;! can occur only if the 
"j" in isc j has oeeri jnodifie'i ay the program). 

(B) Exponent of I(i>i-i^)~ ^*' where j refers to the (30-j,j) notation (provided al ic 
not a ouffer) See * above. 

(G) C(al) = 

(D) 0<|G(al)|<t 

(E) When control is transferred, to an undefined instruction, an alarm occura on 
the undefined instruction. 

Arithmetic Qverflov/ Alarms 

(G-) G(ind6X register) +m> 33,76? 

(H) Cdniex: register) « a < -3^,767 

(I) |G(indes register) + G(al)|> 3^ ,767 

(J) |i| ~ 3-/?'67 before the ict is executed 

(K) jB.esult|>7.0 X lOr''^'^ or |xlesult|<7.1 x lO""^''""^^' 

(L) If al is a buffer, then alarm K could occur 



Table III - OUTPUT IMSTHUGTIOIS 

•^ " Specificat ions using eithe r i TQA, jMQA or iSQA 

iTOA abcdefg itecord H(MRA) on direct printer | See below for description 

iKOA abcdefg Eecord M(MjiA) on delayed printer / of a, b , c , dj e , f , g 

iSOA abcdefg iiecord H(MRA) on scope (film) 
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Ex: iTOA + i 12.3^5 x 2"*^ x 10^ c 



(aXl^(cX^(e) 



(f) (g) 



(a) Si ^n 
+ 



Meaning 
all niunbers will "be preceded by sign 
only negative niMbers will be preceded by sign 
nothing numbers will not be preceded by sign 

(by "nothing" we do not mean that the word "nothing" is written out) 

(b) Initial Igeros Meaning 

i initial zeros will be skipped (except for the one just to the 
left of the decimal point) and the first significant digit of 
the number will be printed at the extreme left of the column. 
(Thus the left-most digit of all numbers in a column will be 
lined up, ) 

P initial zeros will be replaced by spaces. (Thus numbers in a 

column are arranged so that the decimal points fall in a line.) 

n all numbers will be printed in a normalizeci form, i.e., all 
numbers are multiplied by a power of 10 such that the first 
non-zero significant digit always falls in the same relative 
position with respect to the decimal point. The number printed 
is followed by a vertical bar followed oj the signed power 
of 10 that the number is to be" multiplied. by. 



nothing 



initial zeros will be printed as zeros. 



(c) Digits Left 

I'he programmer indicates the number of digits he wishes to have printed 
to the left of the decimal point by actually writing a sample number containing 
the same number of digits to the left of the decimal point as he wishes prin- 
ted. Thus 

iTOA + 123.^567 
specifies that the programmer wishes to have his numbers printed with 3 digits 
to the left of the decimal point. (The magnitude of the digits one writes in 
the sample number has no effect whatsoever on the program.) If the number 
actually contains more than three digits to the left of the decimal point, all 
these digits will automatically be printed out. 



(d) Decimal Point 
nothing 



Meaning 
A decimal point will appear in all numbers 

Ho decimal point will be printed. (Used when programmer 
desires only integral part of number.) 

r Ho decimal point will be printed, (Used when programmer 

expects all results to be less than one; if the number in the 
ERA should unexpectedly exceed unity, then the integral part 
of the number will also be printed out but no decimal point 
will separate the integral from the fractional part of the 
number, 

(e) Digits Right 

If a programmer were to use the sample number illustrated in (c), he 
would get four digits printed out to the right of the decimal point (or to 
the right of where the decimal point should be). 



'age ^ 



(f) Scale factors 

Powers of 2 and 10 may be -used as a scale factor which will oe applied 
to a number before the nmnher is printed out: 

(l) Every factor roust "be preceded by a lower case x. 



(g) Terminal Characte rs 

(character used to terini:'Kit9 a nin^oer) 



sss 
ssss 

c 

t 

nothing 



Mea n ing; 

siDace 

2 spaces 

3 spaces 

4 spaces 
carriage return 
tao 

carriage of typewriter will 
remain exactly where it. was 
after the last number was 
typed . 
format (see section B) 



I(M4l 
(1) -7.953261 



OUTPUT im(^ msT 

iTOA + 123.i23'+s 
iTOA + 1123.123^ 
iTOA pl23. 123^0 
iTOA - nl 23.1 23^1- 1 



(2) +795-3261 iTOA 123.123ss 

iTOA-il23^.5xX0 c 

iT0A+pl2r3^ 
iTOA nl.234t 



JXAMPLfiS 

-007.9532 SDace 
-7.9532 

7.9532 car. ret. 
-795.326l|-02 tab 

795 '326 space space 
79532.6 car. ret. 

+79532 

7.953 j+02 tc^b 



B. 3j'o rma t s pe c i f i c -xt i on (By using this facility |the programmer avails himself of an 
antonsatic device for obtaining a suitable layout of his output data.) 

If "i" itt ueed as a terminal cl-viracter in an output request (see Table Ill- 
section (A)~^ then the instruction and 3 program parameters ' i!F0R must precede 

the output ini truction containing the "f". (This will furnisn the OS output 
section v/lth the necessary layout., inf ornicition before a nuisber is printed out.) 
^ represents bhe number of words/line (maximum number of ch^iracters per 

line is 155) 
t^ represents the number of spaces between worde (maximum is 5) 

(A tab is obtained by settingft^ 5) 
^ represents the number of words Per block (The ipaxiroumlTis 32,767» Since 
the block counter is automatically reset after each block is completed^ 
the upper limit, 32, 767 1 forlT is not a significant limitation.) 
ex. 1 Supposing the programmer wishes to have 2500 words typed out and uses 

iPOE with the output req.uest iTOA+12.3^5f • This will give 12 words per 
+12 
+2 

+^00 

line, .2 spaces between words and ^00 words per block. -The blocks are se- 
parated by 2 carriage returns . In this example there wd Hit be six blocks 
of 400 words and one block of 100 words. (The programmer should provide 
carriage returns at the e»d of his print-out 
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if that doesn't coincide with the end of a b^-ock. This carriage return 
order is described in the Special Characters Section of ISt-^^lS-Z,) 

Table IV - AUKILIARY SQ.UIPMBHT IHSSHUCTliONS 

Ma gnetic Drum 

The ±T\m may he used with the instructions iDIB, iDOB where D designates Drum, I 
designates X^P^* (drum to MGM) , designates fi.utput (MGM to drum), and B designates 
Binary. Each of these forms must i?e followed by 3 progra,m parameters as described 
below and in the order listed: 

(1) Initial address of Magnetic Core Memory (MCM) 

(2) Initial address of Magnetic Drum Storage (MDS) 
(Drum registers available are 2,0'4'3-*20,^79) 

(3) Length of block being transferred to or from MOM. 

Exa mple : 

"^ iDI3 C^his will transfer the contents of registers 12280-123.21 of MDS to registers 

+900 900-9^1 of MGM.(interp3ret©d return contro,!). If registers 900-9^1 are 

+12280 double-length numbers, t|ien 21 of them will be transferredTJ 
+i^2 -^ 
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TABLE 1 


• - OiSHATINa Tim, 


IN>t-SBC.. OF OS II INSTB 


UCTIONS 


Neither "C" 






ITeither "C" nor 


"C" block 


"b» block 


"b" & "G" 


nor 




"b" blocks used 


used 


used 


blocks used 


"b" blocks 
minimum* 


used 


ica 


65^ 


69^ 


718 


758 






ics 


678 


713 


7^2 

JL 


782 

JL 






iad 


2007 


ZQkT 

it 


2089 

(1 


2129* 

JL 


350 




isu 


2030^^ 


2070^ 


2110* 


2150* 


880 




imr 


ll^l^l* 


lii'81^ 


1521^ 


1561^ 






idv 


2203^ 


2227 


2267 


2307 






isp 


i^65 


505 


529 


569 






iex 


1275 


1315 


1339 


1379 






its 
icp 


901 
231 ^1-72 


9^1 
321 512 


965 
3^5 57^ 


1005 

385 612 






ita 


360 


33^ 


^08 


kkQ 






icx 


X** 


55^ 


X 


618 






icd 


X 


38^ 


X 


kkB 






ici 


X 


361 


X 


425 






iti 


X 


385 


X 


kk^ 






iat 


X 


^0 


X 


50^ 






icr 


X 


360 


„x 


i\Zk 






isp c 


X 


673 

JL 


X 


673 






i(iv c 


X 


2331 

JL 


X 


2331 

JL 






imr c 


X 


1580^ 


X 


1580^ 






isu c 


X 


2183^ 
2159 


X 


2183 

JL 


1016 




iad c 


X 


X 


2159 


990 




ics G 


X 


815 


X 


815 






ica 


X 


791 


X 


791 






iex c 


X 


1^11 


X 


1^11 






its c 


X. \J^^- 


I0i^5 


X 


10^5 


1 ,, ^ ^ 


'j ■ 


I¥-OUT 


361 ^'^"^^^ 


^01 


kzs 


-4.65 






IH-SPX 


361 


^01 


^25 


k65 






ict 


X 


k3^ 


X 


^98 






isc 


X 


851 


X 


915 






ica b 


X 


X 


97^ 


lOl^i- 
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TABIE ^ 


J - (Cont.) 


"G" block 


"b" block 


»b" & "G" 






Neither ''0" nor 


neither "C" nor 




"b" blocks used 


used 


used 


blocks used 


"b" blocks used 
minimum* 


ics b 


X 


X 


1017 


1057 




its b 


X 


X 


983 


1023 




iex "b 


X 


X 


1001 


10^1 




iad b 


X 


X 


2068* 


2103* 




isu b 


X 


X 


2184* 


2224-* 




imr b 


X 


X 


1716* 


1756* 




idv b 


X 


X 


ZkGW^ 


2504* 





# 



average for operating on positive and negative numbers 

in addition the addend and augend, and in subtraction the minuend and subtrahend 
do not affect each other because of the great disparity in magnitude (minimum col.) 



** X indicates that the instruction doesn't have any meaning in that column 



